SECUXTY CLASSIFICATION OF TwiS PAGE ‘When Dats Entered)

REPORT DOCUMENTATION PAGE

READ INSTRUCTIONS
BEFORE COMPLLTING FORM

REPOAT NUMBER

021 l

12. GOVT ACCESSION NO.

3. RECIPIENT'S CATALCG NUMBER

{
{

TITLE (and Subdtitle)

Basic Studies of ?olymer Electrolytes Suitable
for Advanced Electrochemical Devices

5. TYPE OF REPORT & PERIOD COVERED
FINAL REPORT
06/01/80 - 04/30/88

6. PERFORMING ORG. REPORT NUMBER

J

1
i

H1

E

AUTHOR(S)
D. F. Shriver and D. H. Whitmore

8. CONTRACT OR GARANT NUMBER(e)

N00014-80-C-0532

- PERFORMING ORGANIZATION NAME AND ADDRESS

Northwestern University

Department of Chemistry and Materials Research
Center

10. PROGRAM ELEMENT PROJECT, Task
AREA & WORK UNIT NUMBERS

NR 359-746

CONTROLLING OFFICE NAME AND ADDRESS
Office of Naval Researc

Department of the Navyv
Arlington, Virginia 22217

12 AEPORT DATE
August 24, 1988

'3, NUMBER OF PAGES

5

MONITORING AGENCY NAME & ADDRESS(/! different from Controiling Otlice)

1S, SECURITY CLASS. (of thie report)
{INCLASSIFTED

1Sa DECLASSIFICATION. DOWNGRADING
SCHEDULE

AD-A198 974

DISTRIBUTION STATEMENT rof this Report)

wad I

i

DISTRIBUTION STATEMENT (of the abstract entered In Block 20, if different !rom Report) s

Approved for public release and sale.
Distribution unlimited.

I\,
CLECTE
SEPC L 1988

A ;
v

. SUPPLEMENTARY NOTES

%)
o

)
(a4

'n‘j?‘i

ra
.
-

KEY WORDS (Continue on reverse side i necessary and !dentify by block number;

v 1
polymers, electrolytes, polymer-salt ccmplexes,

solid state ionics.
oo e

ivelectrolytes,

g ABRSTRACT (Continue on reveces side if necessary and identify by block number)

New polymer electrolytes were prepared and studie.
spectroscopy, pulsed fieid gradient, and MAS NMK.

by complex impedance
A new class of

polymeric mixed ionic-electronic conductors was 3lso prepared and studied.

rFonm
DD 1 JAN 73

EDITION OF ' NOV 65 1S OBSOLETE
SN 0102.LF-014-6401

1473

SECURITY CLASSIFICATION OF TMIS PAGE (When Deta Bntered)




OFFICE OF NAVAL RESEARCH

FINAL REPORT

for

Contract N00014-80-C-0532

Technical Report No. 21

Basic Studies of Polymer Electrolytes Suitable for
Advanced Electicchemical Devices

by

Duward F. Shriver and D. H. Whitmore

(312) 491-5655 Accession ?OE_ . e
CRTIS GRAEI g ‘

Northwestern University " DTIC TAB B |
. Unannounced I f

Department of Chemistry ~ Justifiestion .

1
Evanston, IL 60208 g ;
=) ——
' Distribution/

fvailallility Codes

-
AL L ana/or
fpenial

poy 11
| ] g
2

Al

Reproduction in whole, or in part, is permitted for any purpose of the United
States Government.

August, 1988

|
|
—

* This document has been approved for public release and sale: 1{its
distribution is unlimited.




(1)

(i)

(iit)

(iv)

Research Accomplishments

As we have described in previous end-of-year reports, we have made
advances in several areas of polymer electrolytes, only the highlights are

{ listed here.

Experiments on the polyethylene oxide NaBF, complex doped with
varying amounts of NaBH, strongly indicate that the cations are not
transported down helical tunnels as originally proposed.

A new class of polyphosphazene comb polymers was synthesized (eg.
[NP(OCoH40CoH,40CH3)2]y) and the salt complexes were well
characterized. For many years these polymer salt complexes
displayed the highest ionic conductivitv of any solvent-free polymer
electrolyte.

Pulsed field gradient NMR studies of polymer electrolytes were
performed to determine diffusion coefficients for Lit (7L1 NMR) and
SO3CF3” (1°FNMR) . These represent some of the most precise and
extensive data or diffusion coefficients in polymer electrolytes,
and they provide insight into ion pairing in these materials.

A new class of mixed ionic-electronic conductors was synthesized and
investigated. These consist of a pular polymer complexed with Nal,.
When x = 1, the material is a simple ionic conductor. As x
increases, electronic conductivity is observed and eventually at
large values of x electronic conductivity dominates. In the
intermediate range, both ionic conductivity and electronic
conductivity {ncrease with increasing x. We hope to continue
studies of this correlation between fonic and electronic

conductivity, and the mechanism for electronic conductivity.
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(v) We prepared the first solvent-free polyelectrolytes with good ionic
conductivity. Initially these were plasticized materials but more
recently, phosphazcne comb polymers have been synthesized and
studied. The latter include new anion conductors that have higher

conductivities than any previously reported.
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